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Abstract
A simple fit of existing data for center-of-mass energies above the b-threshold shows that the average
charged particle multiplicities in p(p) and pp interactions can be parameterized by a simple power law
〈nch〉 = N0 · (s/s0)γ with γ close to 1/5. Choosing s0 = m2p one finds N0=2.32. The average charged particle
multiplicities in e+e− and e±p interactions follows the same power law with an offset of ±1 unit in N0. The
observed trend leads to the conclusion that in LHC experiments at energy of 7TeV one should expect the
average charge multiplicity in the region of 〈nch〉 close to 80.
Many experiments published their results on average charge multiplicities studies at dif-
ferent energies in e+e−, e±p and p(p) and pp interactions. A compilation of these data may
be found in a data files prepared by Particle Data Group ([1] and references therein).
In Fig. 1 the data taken from [1] are presented in double logarithmic scale. For
√
s >
11GeV, just above the mass of the Upsilon resonances, the p(p) and pp data are fitted by
〈nch〉 = N0 · (s/m2p)1/5 with mp the proton mass and one free parameter N0. Such a simple
power law may find its explanation if the process of multiparticle production has some sort
of fractal nature in it. It is intriguing that the power 1/5 which provides a very good fit
to the high energy data appears to be equal to 1/nf , the number of active flavours in the
process. Furthermore, the best fit value N0 = 2.32 is very close to ln(mΥ/mp).
Another curious observation is related to the e+e− and the e±p data points. The green
and the red lines are obtained from the fit to the p(p) and pp data by changing N0 by ±1 unit.
Surprising is the precision with which the data points from e+e− and e±p interactions follow
the same power law. One also sees that the e±p measurements, which pertain to the current
fragmentation region in the Breit-frame, are about half of the p(p) and pp multiplicities.
The observed trend leads to the conclusion that in LHC experiments at energy of
√
s =
7TeV one should expect the average charge multiplicity in the region of 〈nch〉 close to 80
- the extrapolation for about one order of magnitude of energy. In Fig. 1 the expectation
region marked by a big magenta dot.
It would be very interesting to see the results on average charge multiplicity in the future
experiments on e+e− and e±p new generation accelerators.
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Figure 1: The average charge multiplicities in e+e−, e±p and p(p) and pp interactions. The data points are
taken from [1]. The blue line is the result of the fit of data in p(p) and pp interaction with the power fixed
to 1/5, the green and read lines are the offset of fit by ±1 unit. The magenta dot indicates the expected
average charge multiplicities at 7TeV.
